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On the 13th, 14th, and 15th high easterly winds of a local 
character occurred on the Strait of Juan de Fuca, for which 
timely warnings were issued during the afternoon of the 12th. 
Warnings were also issued on other dates, and they were gen- 
erally verified, although the justifying velocities were not 
greatly exceeded.-Edward A .  Brals, Uistrict Forwaster. 

SOUTH PACIFIC FORECAST DISTRICT. 

The month as a whole was one of good rainfall and moder- 
ate temperatures. There were but few severe storms and no 
serious frosts. From an agricultural standpoint the month 
was all that could be desired, although in portions of the Sac- 
ramento Valley heavy rains resulted in broken levees nud the 
overflowing of much grain land. 

During the first decade the depressions apparent on the 
north Pacific coast moved northeastward, and this as a rule 
means pleasant weather in California. On January 9 a dis- 
turbance moved in over southern California This was antici- 
pated in the forecasts. This disturbance followed an easterly 
course and played an inipoi-tant part in connection with the 
great high of January 12. A depression of some depth appearecl 
on the Washington coast on January 13 and marked a distinct 
change in pressure distribution. Somewhat similar types fol- 
lowed during the reimincler of the month.-Ale.rtriider G. 
McAdie, Professor a 12 d Disfi*ict Forecaster. 

RIVmS AND FLOODS. 

Owing to the continued cold weather of January tlisre wan 
no material change i i  the ice situation, except a gradual in- 
crease in the thickness of the ice and an estension of its 
southern limit into middle and northern Virginia and the 
upper Tennessee watershed. At the end of the month there 
were 30 inches of ice a t  Moorhead, Minn., on the Red River of 
the North; 22 inches at  St. Paul and 11 inches a t  St. Louis on 
the Mississippi River; and 21, 14. and 10 inches, respectively, 
a t  Bismarck, N. Dak., Omaha, Nebr., and Kansas City, Mo., on 
the Missouri River; there were also 3 inches of ice on the 
upper French Broad River a t  Asheville, N. C., and the river 

was frozen over a t  Dandriclge, Tenn., for the first time in five 
years. There was a heavy gorge in the Afississippi River 
hack of Cairo, Ill.. and heavy ice from the lower Ohio was 
passing Memphis, Tenn. 

There were no floocls of any considerable magnitude east of 
the ltocky Mountains, although the heavy rains of the 11th 
and 12th in the South caused a decided rise in the rivers of 
Alabama. Warnings that were issued a t  the proper time were 
remarknbJy accurate, and were the meam of saving a large 
amount of property, especially lumber. While the stages 
reached did not exceed the danger line except in the Tom- 
bigbee basin, yet the long duration of the low-water -semen 
made the warnings of unusual benefit and importance. 

The warn1 rains from the 20th to the 23cl in northern Cali- 
fornia extended well up into the snow regions of the Sacra- 
mento watershed, ancl as a result the accumulated snow of the 
winter was melted and carried clown into the Sacramento 
River. Warnings of the flood were issued on the 324  and 
the people in the threatened districts in Glenn and Colusa 
counties macle all preparations possible. I n  Colusa County, 
however, weak levees were broken, while the waters washed 
oyer others, destroying 25,000 acres of growing grain, practi- 
cally all of this year’s crop. At Red Bluff the highest stage 
reached was 24.5 feet, 1.5 feet above the danger line, while at 
Colusa i t  was 28.3 feet, 3.3 feet above the danger line, 0.2 of 
a foot above any previous record. 

The Columbia River was unusually low, ancl steamboat 
trafic was absolutely suspended above the mouth of the 
TVenatchee River. 

The highest and lowest mater, mean stage, and monthly 
range a t  268 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberlancl; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.-H. C. Frankqjeld,  Pr($essor. _ _  

OLIMATE AND OROPSERVICE. 
By nrr. JAMES BERRY. Chief of Climate and Crop Divison. 

The following summaries relating to the general weather 
and crop conditions during January are furnished by the 
directors of the respective sections of the Climate and Crop 
Service of the Weather Bureau; they are based upon voluntary 
reports from meteorological observers and crop corresponcl- 
ents, of whom there are about 3300 and 14,000, respectively: 

Excessive rains 
of 11th and 12th washed lands badly in inany localities and caused rivers 
to overflow lowlands. Very little more wheat and oats were sown; the 
fall sown was damaged by severe freeze during middle of last decaGe, 
when temperature was as low as 17O to the Gulf coast. Fruit trees and 
strawberry plants continued in good condition. Very little truck land 
was prepared.--F. P. Chaffee. 

Arizma.-The month was warm and wet. Suowfall in mountains greater 
than for years, assuring abundant water supply. Range feed plentiful 
and cattle in splendid condition. Winter wheat well advancrd, though 
retarded in growth by snow covering in northern counties. Plowing for 
spring wheat and barley extensive in south-central counties, and some 
seeding done. Excessive rainfall interfered with mining and caused some 
damage to railways and dams. Oianges and lemons marketed. 1,arge 
yields of garden truck in soutlieim counties.-L. N.  Jesunofsky. 

Arkanscle. -The temperature was considerably below normal, while the 
precipitation was slightly in excess. There was more than the usual 
amount of snowfall. Very little progress was niade in farm work. Small 
grain did fairly well, but the acreage was small. Stock wa- healthy, but 
in poor condition, except where fed. Fruit sustainell no material injury 
from low temperatures.-Ediuard B. Richarde. 

Cdifor.nia.-The temperature \vas considerably above normal niost of 
the month. but severe frosts occurred in some sectiuns, with very little 
injury to  crops. The rainfall wasabundant in all sections and thoroughly 
saturated the soil. There was some clainage to  grain by the overfiow of 
rivers in portions of the Sacramento Valley. On the whole, crop concli- 
tions were better than a t  last report, and far better than at this time 
last year.-Ahunder G.  McAdie. 

Alabama-Cold, wet, and unfavorable for farm work. 

CoZorudo.-Live stock remained in fair condition, notwithstanding the 
cold spells, except over areas in the western valleys, where the ranges 
were poor. Snowfall was about normal, except 
in the northwestern part of the State, where a deficiency was reported. 
On ,January 31 there was about one-third more snow than a year ago a t  
high elevations on the upper drainage areas of the Grand and Gunnison, 
and double the amount of a year ago on the watershed of the Arkansas 
and S0ut.h Platte, while for the Rio Grande there was a marked excess.- 
F. H. Brtrndenbury. 

Floridn.--With one exception, in 1593, the month was the coldest Janu- 
ary since the Cliinate and Crop Service was established, and, except in 
18W, i t  was the colclest .January in .Jacksonville since the establishment 
of a weather station in that city. I n  niany sections the previous mini- 
iiiuni temperatures were reached. The greatest damage befell vegeta- 
1Jles. The tentlerer kinds. such a beans and tomatoes, were killed where 
not protected; t,lie hardier kinds, uuh as  onions, cabbages, celery, English 
peas, turnips, and cauliflower, were damaged about one-half. Consider- 
able unlircitected fruit was frosted. Some young trees will die, but, as  
a whole, orange groves suffered only the loss of It)liage. Pineapples on 
t,he mainland were severely damaged; those on near-by islands escaped 
serious c(nnseiluences. The month was deficient in moisture.-A. J. 
M t r  *hell. 

Qeorgicz-Month noted for sudden and decided changes in tempera- 
ture; first few daxs springlike. rest of time teinperature below normal; 
severe colrl wave 25th and 26t,h, temperature near zero in northern sec- 
tion. Rainfall Somewhat below norinal, smallest average i n  the central 
section; light snowfall in northern half 29th and 30th. Cold weather 
prevented farm work, except in southern section, and injured grains, 
soiiie late oats killed; outlook still good; seeding spring oats progressing. 
Fruit prospects unimpaired; trees in good condition.-J. B. Marbury. 

Itlnho.-The iuonth was warmer than any previous January on record, 
eXl’e1Jt that of l!JO0, ancl there was a marked deficiency in precipitation. 
The snowfall in the mountains was unusmlly light and shortage of water 
was feared. Fruit trees did well, 
except that  some buds were swelling prematurely. Hay was abundant 
and stock was in good aondition.-Edward L. Wells. 

Stock water was ample. 

Winter grain was in good condition. 
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nlinoia.-A sleet storm of unusual severity occurred on the 12th. the 
precipitation freezing into a covering of ice. It was difficult to drter- 
mine the condition of wheat at the end of the iiionth, a good pnrtioii of 
the crop being covered with ive and snow. Opinion. however. was fieely 
expressed that probahly consitlera1)le damage had ensued. The plant 
entered winter mostly in a weak state. due to adverse fall conditions, 
and had not attained sufficient vigor to withstand the rigors nf se\ ere 
weather.-Wm. (7. Bitrna. 

Indiana.--Three cold waves crnssed tlie State during January and the 
mean temperature of the month was 4.90 Irelow ni)rnnnl. Precipitation 
was also deficient, hut was mostly in tlie form of suciw, whlch furnisliecl 
clover and fall sown crops partial protection during the extreme cold 
weather. Wheat on high ground was uncovered by winds and suffrrerl 
in spots, but geuerally the crop, while not very promising, was in lietter 
condition at the end of January than at any Iirevious time since it was 
sown.--. T. Blythe. 

Ima.-This has been tlie coldest January esperieuved in Iowa since 
1693. There were no general thaws to leszen the height of suow diifth, 
and the soil was well protected in all parts of the State. This was favor- 
able for winter grain and grasses, though not so good for grazing cattle 
in the corn fields. A s  a whole the niemth was favoralde for usual farm 
operations and feeding stock.-John R. Sap. 

I t  wab in 
flne condition in the western counties, in good ci)nditii~n in  tlie nortliwn 
and central counties, and in favorable condition in the eastern counties, 
but was in poor condition in three boutliern counties. Ct)ru was nearly 
all gathered. Cattle were doing well, antl stockwater was increasing.- 

Kamas.-Wheat was well covered with ~ ( I W  after the ltlth. 

T. B. Jenninga. 

cient. 
K~itucky.-Temperature below normal. Precipitation generally suffi- 

Wheat and rye in better condition. but btill showing some effects 
of fall drought. S;me damage from cold where snowfall was liglit. 
Tobacco stripping made good progrehs, but color not up to expectation. 
little delivered. Stock in fair condition. FI uit proqpects favorable.- 
F. J.  WuE. 
. Loubiana.--Weatlier conditions during the nionth were not f a ~ i r a l ~ l e  
for agricultural operations. Low temperat lire5 interfered with out-door 
work, and there was too much rain in some localitieh. Prr[iaratiouh for 
cotton, corn, and rice C ~ O ~ S  were not well ad aucetl. Winter oats and 
rye suffered in some localities from freezing weather. Truck gardens 
and berries, where not protected, were iiijurrcl by cold weatlier. Seeil 
cane continued in very pied condition, hut 1ilauting was interfered with 
by wet, cold weather.-I. M. ClinP. 

Maryland and neZnic.cirr.-.Janiiary te1nl)eraturrs averaged 3 O  below 
normal, with maximum of G ! P  on tlie ls t ,  a n d  iuiniuiuiii of 14’ brlow zero 
on the 31st. Precipitation was a b n w  normal, and snoafall wah very 
heavy. The heavy snow of the  95th drifted badly. exposing fielils and 
blocking roads. Little farm work \vas done. Wheat was soinewhat 
damaged by alternate freezing and thawing; late wheat was more aiTtlct- 
ed, because poorly rooted. Some tcil)acco was seeded. Grasses, fruit 
trees and stock wintered well.-OZh.er L.  Faa8ig. 

Michipn.-Winter wheat and rye were well protecteil by a good snow 
blanket during practically the entire nioiith of .January. A few c(irres- 
pondents who carefully investigated wheat by dig;iug through the snow 
reported that it had a vigorous antl healthy appearance and seenied to  
be making a good winter growth. The snow was sonwahat crusted on 
top, and the average depth on the 15th and 31st of the month was about 
five inches.-C. F. Schneider. 

Iliinneaota.-There were cold periods from the 8th to  the lGth, and 
from the 29d to  the end of the mouth. The monthly mean mininium 
temperature a t  every station eicept Worthington mas below zero. Tlne 
maximums occurred for the most part 011 tlie 1st. 
all snow and the amount was slightly above the normal. 
covered with snow all tlie iiionth. A splendid ice clop was being gathered 
all the month.- T. S. Outram. 

biieaia~ippi.-The month was unusually cold, with considerable freezing 
weather. The soil was frozen to the coast line on tlie %th. Rain< were 
frequent and generat, hut excessive in only a few localities. Light snow 
occurred in the northern countieb. Very little farm woik was done 
during the month, owing t o  the unfavoiable conditions. Oats Here 
injured by the freeze on the 86th- W. S. Bdden. 

Miaamiri.-Winter wheat wah well protected Iiy snow duiing the greater 
part of the month, and, while the actual condition wab unkuonn at  the 
close of the month, the c o u 6 e n . s ~ ~  of opinion mas that the crop had not 
deteriorated. The cribbing of corn was practically completed. The 
grain was in good condition and gratlecl well. Some injury to fruit burl< 
by severe cold.- George Reeder. 

Montana.-.January was unusiially mild. except during two lirief 
periods, when temperatures below zrro owurred in all sections. Light 
snowb occurred a t  frequent intervals. furnishing water for stock; the 
ranges, however, were clear of mow the greater portion of the month. 
There were no storms injurious to stock. Cattle ani1 sheep mere in goiid 
condition throughout the month and the ranges in most sections afforded 
all the feed necessary.-R. F. I’oung. 

Nebmska.-The ground was well covered with *now after the loth, 
furnishing effective protection to the wheat from the low temperstnres 
of the month. This made tlie prospects for wheat rather better than a t  

The precipitation wa 
The State ma 

the end of Deceniber. All stock 
continued in good condition.-G. A.  Loreland. 

New&.-The weather of the month was remarkably dry and unusually 
milcl. The snow condi- 
tions a t  the close of the month were generally satiqfactory, and a good 
flow of water heeuirrl assured for the couiing season.-J. H.  Smith. 

N m  Eny1atid.-The weather of the inoutli was colder than usual, and 
the temperature was continuously low, there liaviug been no “January 
thaw.” Several severe storms passed over tlie district, the most notable 
of which were on the 311-4th. 6-7th, and 94-85th. Tlne weather conilitions 
were favorable to  the lumbering iuterests and to ice harvesting. The 
covering of snow on the ground throughout the month mas favorable to 
grabs and winter grain and to  liulbs arid roots in the ground.-J. W. 
Smith. 

New Jersey.--dt the close of the month a blanket of snow from twelve 
to  twenty inches in depth covered the ground. Wheat, rye, and grms 
contiuuetl in good condition, except in portions nf the southern section, 
where alternate freezing aud thawing did bonie injury. Fruit trees con- 
tinued (lorniant.--Etlit~cird W. McGatin. 

ii+ tu dle.riw-Mild, wet nionth. especially fir$t half. Soil wrll moist- 
ened and in excellent coiidition for early plowing. seeding. range. and 
allundance of water. dlfalfa and fruits apparently wintering well. 
R a n p ~  poor in northeast counties. ani1 seine loss a>f cattle and sheep, 
Iiut, generally, s t w L  in ftiir to good cwiilition awl farmers and ranch- 
men confident of very favoralJle coming zeasou. Moiuntains heavily 
1,rrlen with snow, but \ allej-s and southern slopes generally bare a t  close 
o f  iaonth-Chnrles E. Linnry. 

Neu I’ork-Tlie month was nioilrrately colil, with little heavy snow- 
fd1 ,  rxcept in  the southeast pot-ticm Winter grains ani1 grabs were 
Kenelally well protected Ily snuw and in good condition, except in sec- 
tionz i ) f  the central aud eaqtein portii~ns o f  the State. Fruit buds were 
uninjured lty freezing. Live stovli \ \ <L*  wiuteriug well antl seemed to  be 

ut conipIt.ted.-H. B. Hersey. 
favorable for farm work and 
i iuous cold weather. Farm- 
freeze of the 25th to  27th 

billeil much late seeded wiutei wheat a n c l  oats that were just up, and at 
tlle v l w e  of the nionth the c.un(litiun of both clops was ponr, with little 
I J V I ~ P I I ~ . ~  of growth. Early so\\ 11 crimson rlovrr (lid well. late sown wab 
pi)or. There was slight daninge to truvli crol~s under gl~t3s.- C. F. von 
Hcr t n  ann. 

Mwfh Dnkotn.-Thc inonth was generally fa\ i)rable for live btock, es- 
Iwiallg on the ranges in the \\estern pait i i f  the State. I u  that  section 
the siiow on the grounil was not ileel) euiiugh to  prevent grazing on the 
p i  airirs, while it afl’orilecl ample iuoisture to mtisfy thirst.-I?. H. Rron- 
aou. 

Ohio.-The month was cold and dry. Wheat was benefited by the pre- 
cipitation near the last of December. IL was well pmtected t i y  snow 
O \ P ~  most of the State during the coldest weather in .January. There 
was I r u t  little corn remaining in the field at the end of the month. Rye 
was in  good condition. The weather was favoralde for the stripping and 
hauclling of tolracco. Frult buds weie in good condition.-J. Warren 
Smith. 

Oklahonin and Tndiaw Territorka.--Cold wares of 10th and 24th caused 
inaiked departures froru daily average temperature and made the month 
the coldest *January on record. Precipitcition \vas above average and. 
occwrriug in form of sleet and mow, niaterially benefited wlieat and 
placed ground in fine condition for plowing and seeding. Stock in good 
condition, but suffered somewhat iluring cold periods. Fruit trees in 
good condition.-C. Af. Strong. 

Oregon-No cold spells suffiuiently severe to Iiarm fa l l  grain occurred, 
and at the close of the month fall wheat. fall oats, alfalltt, clover, vetch. 
and cheat were in excellent condition. Pasturage was as good as usual 
a t  this season of the year, and stock in many sections was able to obtain 
a living without being fed hay. Fruit trees continued in fine condition. 
Ec 1 uwrd A .  Bect la. 

P~nnsyZacmin.-With the exception of 1904. this was the coldest .Janu- 
ary since 16:t3. The average precipitation waLi the heaviest since 1896 
antl was very unevenly dibtributed. The snin\fall was materially above 
the normal. Winter grain was generally well protected ancl was thought 
to  lie uninjured. except in tlie southeast seutivn, where high winds dur- 
ing tlie latter part of the month exposed many fields and covered others 
with heavy drifts which may prove damaging.-T. F. Toitvmnd. 

Porto Rico.-Rainfall fairly well distriliuted and generally suffirient. 

Practically no farm work was done. 

Rauge stock did well throughout the month. 
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SUMMARY O F  TEMPERATURE AND PRECIPITATION BY SECTIONS, JAKVTAXT, 1905. 

In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 

The mean temperatures for each section, the highest and 

lowest temperatures, the average precipitation, ani1 the great- 
est alicl least monthly amounts are found by using all trust- 
worthy records avnilable. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observation. Of course the number of such 
records is siualler than the total number of stations. 

. 

Section. 

Alahaioa ............... 
Arizona. ............... 
Arkansas .............. 
California. ............. 
Colorado ............. 
Florida ............... 
Georgia . .  .............. 
Idaho ......... ... 
Illinois ................ 
Ind iana .  ............... 
Iowa . .  ................. 
Kansas ............... 
Kentucky. .  ............ 
Lou i aiaoa. ............. 

Maryland a n d  Delaware 

Minnesota ............. 
Mississippi ........... 
Missouri ............... 
Nebraska ............. - 

Nevada ................ 
New England *. ........ 
New Jersey ............ 
New Mexi eo ........... 
New P o r k  ............ 
North Carolioa ........ 
North Dakota .......... 
Ohio ................... 
Oklahoiua and  Iud ian  

Territories. 
oregoo ................ 
Peon sy 1 vani a .......... 
Porto Rico ............. 
South Carolioa.. ....... 
South Dakota .......... 
Tennessee ............. 
T e r a s  ................ 
Utah .................. 
Virgioia .............. 
Washington .......... 
West Virginia  ........ 
Wisconsin ............. 
Wyoming ............. 

______________.__~-~ - ~ _ _ _ _  
Temperature-in degrees Fahrenhei t .  

.......... 

....... 

... 

Poplnrville ........ 
??. 3 - 7 . 5  
19.1 - 1 . 3  
l i .  1 - 5 . ;  
34. 5 t 6. S 
IS. 3 - 3.3 
27.0 - 3 .0  

35.2 + 1.1 
IS. 2 - 3.9 
36.3 - 3.3 
n. 9 - 5 .3  

22. i - 5 .2  
30. n - 7. s 

Yichy .............. 
Cascade, Liviugstoo. 
I'allnwag ........... 
\Va,lsworth ......... 
FraiiiiuRlraiu,hlas*. . 
Bridgetoil, Fries- 

C'arlsliad. ........... 
Eliuii.a,Waverly .... 
Wlii ter i l le .  ......... 

$ k:lleud:ile. .......... 
(Scotinel But te .  ..... 

Lancaster ........... 
\ F ' ~ ~ ~ P V R I I C ~ . I ~ ~ ~ .  T .  
/Ftavia, IiitI.'r.. 

burg. 

...... 1 
a; 3 + 1.7 1 1  williniiis ........... 
23.5 - 3 . 2  Clnysville ........... 
,3. 6 ....... Juaira  Tlinz . . . . . . .  
;I. 4 - 4 . 3  LValtrrboro ......... 
9.1 - 5 . 8  ' 1  Fa i r f ax . .  ........... 

3 1 . 5  - 6.7 rlorer .............. 
44.0 - 3 .5  Fvrt RiUggiJld ...... 
px.9 + 2.7 Fillinure ............ ................ 

.............. 

.............. 
8.4 - 6.8 Preot icr  ............ 

\Hva t tv i l l e . .  . . . . . . . .  
'1.1 - 0.2 ?~I i rn l i i r t t e  .......... I I! 

.._____ 

Precipitatiou-in inches and  hundredths. 

5. ?ti 
2. 93 
4. 5s 
4. :3 i  
11. SY 
1. 79 
3.21 
I .  11; 
1.1;lj 
2. l i  
0. 91 

0.8s 

2. 93 

5. i4 

2, SI) 

1. i n  
n. Ij.5 

6. 12 

1 .  i!l 

1. Cl7 
0. Iili 
2. SI 
4. 1s 

n. X I  

........... 

. . . . . . . . . . . . . .  (-1u1 . . . . . . . . .  .' :Y) 

. . . . . . . .  2ti 
......... .l-i$ (latl.: 

............ .~--3iI 25 
1 ~ I l p i ~ y  .............. - 7 "5 

I ivrr)clwt.ii .......... -15 I:, 

I 1  Tesliiie..  . . . . . . . . .  -15 15 
2.5 Furt  Iluvhesue . . _ _ _ _  -~?2 13 

'78 Twisp . . . . . . . . . . . . .  
tBu&liaiiiiou. Wes- 

. . . . . .  
...... 

I I I II _ _ _ ~ _ _ _ _ _ _ _ _ ~ ~  
(1. The rainfall wits I.cqiious iu tlir 

third det*ades. liut l i \  e stoc 
geiieril1l-j in goc~l conclitit 111 
ranges wa- uot silffi(4riit 
enableil stocak t c i  hatidy t 
ranging a t  ronsideralde iliht 
q e and the liniiteil acwage uf \\inter \\ tirat wew gi*11~1raIIy 
mow.-S. W. Qlenn. 

Tennr.rsce.-The nionth \vas ve ciild. with prec,illitirtiiIn ilri.iilrilly 
11elow the noriiial. Haril f rerzw urrrd f r ~ ~ l l l  til@ 14th t o  l S t l l  anll 
24th to 2'7th. Thrrr war 11ut l i t t l ~  snow until the Zltli, w1it.n hi.,i\y 
aiuounts fell. (:rain.: were uuprotf'ctrll ill the  (*t)Ideht wrathr~r. Ecit1y 
sown mlieat and winter oatr ani1 r j e  were i n  fuir t*ou(litiiin. liut late 
sowu wheat lookeel weak and szare(1. Pasturer wrre I~t~iir.--H. C. Bnie. 

Tescf8.-There was generally a deficiency of precipitation over the 
State, and in some counties the deficiency wah very marked ; in a few 
eastern couuties, however, there W R ~  an excess. Several cold wave5 
occurred during the month. Freezing temperatures occurred to  the 
coast, and below zero in the northwest. Reawnably good progress was 

:<. 95 
:;. 71) 
4. Ij!l 
e. uu 
0.5a 
3.51 
I .  C:i 

2. s i  
:;. G4 

3. 15 

1. os 

n. sti 

..... 
~ 

-0. $19 C'l:1!.tnn.. ........... 
....... Lorcll .............. 
--n. 5s K:rrllrl ......... 
-0. il h1: ir t .np.  _ _  _ _  _ _  
-O.OC ! Lacona .. _ .  . _ .  . 

I 
t0.K 1 ;  T<wuulo .......... ........... 

.... ........ 

.......... 
1 'UT? ......... ton ........... 

( i8l ld H 2 3 C I l  . . . .  
1~;orilim ........ 
t ' i d rn . .  ........ 
Wnllialla . . . . . .  
Slearfisli . . . . . .  
S:iutn r e . . .  .... 
I~rarlnlout ..... 
Rniieh. .  ....... 
Spdthrille, .... 
ILruigDii ( ' i t?  . . . .  

. . . . . I  I " . S i  1 1  

.... _ ,  ;; 
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the 12th to  the 25th, when removed by rain and warm spell. The 
moisture soaked in, improving the soil. Early fall sown wheat was in 
thrifty Condition, but the late sown waz retarcled by dry boil and lack of 
rain and was not so vigorous.-G. N. Snlbbury.  
We& Virginia.-The weather mas generally quite cold during tlie 

month, and there was considerable snowfall. Wheat and rye were geu- 
erally well protected, but the prospects were poor. Stock was niutering 
well, with prospect of sufflcient feed. No plowing was done.--E. C. Vo’otle. 

WkconsC.-The month as a whole was decidedly cold, the average 
temperature for the State being but 0 . 3 O  above the average for January, 
1904, which ranks among the coldest Januaries during the pabt thirty-four 

years. The snowfall for the State averaged about thirteen inches and 
was fairly well distributed. Wiuter grains and grasses were thoroughly 
protected during the month by an ample covering of snow.- W. M. Wilaon. 

Wgonti?tg.-A cold wave overspread the State on the l l th ,  lath, and 
13th. b u t  as it was not accompanied by much snow. stock did not suffer 
any injury. Another storm and cold wave was quite general over the 
southern half o f  the State at the close of the nionth, and some apprehen- 
sion was felt in regartl to  stock. As a whole. the month was favorable 
for stock, which remained in good condition, with practically no losses 
reported.- W. S. Palmer. 

SPECIAL ARTICLES. 
ESCAPE OF GASES FROM THE ATMOSPHERE. 

Ry Dr. G. JOHNSTIJHE STOBNEI, F. K. S. 
[Reprinted from Londoo. Ediuhurgli aud Duldiu Plrilosn~hicnl Mag3zine aucl .Tuurual of 

Scieuce, .Iuue,’l~O4, 6th aeries, \ O I .  i, p. WI).] 

A letter under the above heading by Mr. S. R. Cook, in 
Nature of the 24th of March, 1904,’ puts forward views that 
ought not to remain on record without reply; and as between 
thirty and forty years ago I carried on the investigation into 
the rate a t  which gases can escape from atmospheres in the 
same way as Mr. Cook has done, and arrived, from the prem- 
ises employed by him, a t  substantially the sanie conclusions, 
perhaps the best answer will be to state the considerations 
which led me to distrust that line of argument and finally to 
abandon it. To do this, however, requires more to be said 
than can be brought within the compass of a letter to a weekly 
journal; and on this account, and because the discussion is a 
physical discussion and concerns one of nature’s greater opera- 
tions, I venture to request for the following pages the hospi- 
tality of the Philosophical Magazine. 

A study of the phenomena attending the escape of gases 
from atmospheres has been approached in two ways--idwt- 
ively,’ by arguing upward from events that are found to have 
occurred or to be in process of occurring in nature; and 
cled~ctitrely,~ by drawing inferences from the supposition that 
i t  is legitimate to attribute to the real gases of nature be- 
havior which it has been ascertained would prevail in certain 
models of gas, so niuch simpler in their constitution than real 
gases that the progress of events within them is susceptible 
of mathematical treatment. 

The two methods, as hitherto employeil, have led to cont,ra- 
dictory results, of which one, a t  least, must be erroneous. 
Mr. Cook, who has of recent years employed the deductive 
method, expresses the opinion in his letter that the numerical 
results which have been arrived at  by this method will hare 
to stand” until they can be disproved “by  other rc priori 
reasoning“. 

Serious students of nature must, I think, hold that man, in 
his dealings with nature, is not in position to limit in this way 
the kind of proof he will accept, and that it is sufticient if i i i  

m y  way Mr. Cook’s inferences from Maxwell’s researches can 
be disproved, whether by valid a p a o r i  or by valid (I po.rtrrwi 
reasoning. And, moreover, that when once they are clisprovecl 
we are brought face to face with the fact that there has been 
a mistake somewhere in the data which have led those who 
trusted in them to a false conclusion. 

~ ~~ 

I n  the Monthly Weather Review for August, 1902. p. 41J1. we also have 
published a very suggestive paper on the above subject by S. R. Cook. 
But it deals with problems on the very boundary of the present state of 
our knowledge, and when learned authorities differ we must in all hon- 
esty present both sides of the case to our readers. We accortlingly re- 
print Doctor Stoney’s conservative conclusions, as showing the need of 
further investigation before the subject can be considered definitely 
settled.-C. A. 

‘‘ Of atmospheres upon planets and satellites.” By C:. .Johustoue 
Stoney, F. R. S. See Scientific Transactions of the  Royal Dublin Society, 
vol. 6, p. 305, October, 1897; or Astrophysical Journal, January, 1898, 
vol. 7, p. 25. 

‘‘ On the escape of gases from planetary atmospheres accor~ling to the 
kinetic theory.” By 8. R. Cook. See Astrophysical *Journal, January, 
1900, vol. 11, No. 1. 

What convinced me several decades ago that the conclusion 
a t  which I arrived and at  which ah. Cook has arrived is false, 
is that i t  represents the moon as incompetent to get rid of the 
atmosphere which i t  originally shared with the earth, and of 
the gases which i t  has since evolved in abundance from its 
own interior. We knew thirty-five years ago, as we know now, 
that any reasoning which makes out that the moon has re- 
tained its atmosphere must have a flaw in it somewhere. 
Furthermore, since that time other facts not then known have 
come to light and in a marked degree confirm the judgment 
which was then formed. Our confidence that we are on the 
right track is justifiably strengthened when, as in this case, 
further discoveries as they emerge confirm the view to which 
we had been led when our materials were more scanty. The 
presence of helium on the earth was not then known, and the 
argument4 which has been based on what iA now known of its 
behavior may be summarized as follows: helium is supplied 
to the earth’s atmosphere through certain hot springs, and 
under circumstances which indicate that it also oozes up 
through the soil. It is, however, what is carried up by the 
water of these springs that can be subjected to experimental 
examination. The other gases of our atmosphere, such as 
nitrogen, oxygen, and argon are found to accompany the 
helium in these springs, but with this marked diflerence, that 
whereas the other gases are present in such proportions as 
are consistent with their merely being portions of those gases 
which are being returned to the atmosphere after having been 
washed down into the earth from tlie atmosphere by rain, the 
case is entirely diEerent when we come to helium. The quantity 
of helium passed into the atmosphere through those springs is 
found to be from 3000 to 6000 times more than can be accounted 
for as a return to the atmosphere of helium which had been 
washed down out of it. Accordingly we are justified in regard- 
ing this great surplus of helium as being an addition which is 
being uninterruptedly macle to the atmosphere. Notwithstand- 
ing this, the quantity of helium in the atmosphere has not 
gone on increasing. The earth a t  the present rate of supply 
furnished in a small number of years a quantity of helium 
equal to the quantity which the atmosphere can at  present 
retain, i. e., in a number of years which is exceedingly sinall 
from a geological standpoint, which is the point of view that 
is here appropriate. The inference from these facts is the ob- 
vious one, that helium is by some agency being eliminated 
from our atmosphere as fast as i t  is being introduced into the 
atmosphere from the earth. Two possible agencies for the 
elimination of the helium suggest themselves, chemical reac- 
tions and an escape of helium from the upper part of the at- 
mosphere. Of these, chemical agency is excluded by the ex- 
treme cheinical inertness of helium. What remains then is 
that there is an outflow of helium from the top of the atmos- 
phere equal to the inflow a t  the bottonl, and that the trace of 
helium that is a t  any one time present in the atmosphere is 
helium part of which is slowly niaking its way upward to the 

* The arguiiieut here sunimarized is Imed on the marvelous determi- 
nations made l y  Sir William Ramsey, K. C. B., F. R. S., or in his lab- 
oratury. and will IJe found with the necessary details in a palier on the 
Ijehavior of helium in the earth’s atm4)aphere. By C:. Johnstone Stoney. 
Astrollhysical Jmruitl, vol, 11. 1’. 339, 1YiIu. 


